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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following change is suggested: A more detailed title with reference to the 
inclusion of fullerenes, which appears to be the focus of this invention, would be 
appropriate. "Rubber Composition Containing Fullerenes and Tires Produced from the 
Same" is one acceptable option. 

Claim Objections 

2. Claim 8 is objected to because of the following informalities: The "a" should be 
changed to a "the" following the word wherein. As it currently reads, only some of the 
total content of fullerenes is necessarily in the given ratio to carbon black and/or silica. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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4. Claims 1-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

5. It is unclear from the specification the amount of fullerenes which must be added 
to the composition to achieve the desired result. The specification requires that an 
amount between 0.1 to 10 parts by mass of fullerenes be added to the composition; 
however the soot and residue described are not entirely composed of fullerenes. In fact 
the residue would be a very minor proportion of fullerenes if an efficient extraction had 
been performed. Adding the soot or the residue with a trace amount of fullerenes could 
represent no significant improvement over adding the same quantity of carbon black, 
otherwise known as "lamp black" because it was originally produced by collecting 
combustion soot from oil lamps. It is not clear whether the soot and residue would be 
added in a way to give a final amount of 0.1 to 10 mass parts of fullerenes only, or 0.1 
to 10 mass parts of the soot and/or the residue. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1 -1 0 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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8. Claims 1 , 5, 7, and 9 (and those dependent on them) require specific 
concentrations or quantities of fullerenes, however they recite addition of fullerenes via 
use of soot or residue, which are not entirely composed of fullerenes. In fact the 
residue would be a very minor proportion of fullerenes if an efficient extraction was 
being utilized. It is not clear whether the soot and residue would be added in a way to 
give a final amount of 0.1 to 10 mass parts of fullerenes only, or 0.1 to 10 mass parts of 
the soot and/or the residue. 



Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 0. Claims 1 -1 0 are rejected under 35 U.S.C. 1 02(b) as being clearly anticipated by 
Lukich et al. (US 5,750,615), with support from Curl et al. (Scientific American 1991) 

1 1 . Claims 1 -5 and 7-1 0, recite a tire with various parts formed of a rubber 
composition of 100 parts by mass of a rubber component, 0.1-10 parts by mass of 
fullerenes, 20-70 parts by mass of carbon black, ,. Lukich teaches a tire having a tread 
of a rubber composition comprised of 100 parts of at least one diene based elastomer, 
about 30-100 parts of particulate elastomer reinforcement composed of 5-100 weight 
percent of at least one fullerene carbon, where the formula of the fullerene is C2n with 
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n= at least 15 and preferably 30, and from 0-95 weight percent of at least one carbon 
black and precipitated silica, (col 2 line 34-64) 

a. Claims 1 , 5, and 8 require that the fullerenes be (1 ) 0.1 to 1 0 or (5) 0.3 to 
8 parts by mass of fullerenes, and (8) that they be in a ratio of 0.3 to 50% by 
mass of the carbon black and/or silica. With regard to those limitations, Lukich 
specifies a range of 30 to 100 parts of particulate, with 5 to 100% being 
fullerenes. This significantly overlaps applicant's claimed range of fullerenes. 
Lukich further teaches that the remainder of the particulate, which is carbon black 
and/or silica, be from 0 to 95% weight. This range encompasses applicant's 
claimed range of 0.3 - 50 % carbon black and/or silica, (col 2 line 34-64) 

b. With regard to the limitation in claim 1 , 3, 4 and 9 that the fullerenes be 
produced by a combustion method, "if the product in the product-by-process 
claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." 
See In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985) 

c. A fullerene is a highly stable molecule of a very particular structure. It is 
unlikely that a C6o fullerene would be sufficiently different in structure based on 
the method used to produce it. Curl et al. teaches that the most convenient way 
to generate fullerenes is the arc method, however a sooting flame will also 
produce C 6 o, and that may eventually be the most cost effective method of 
making the material, (p. 59 col 1 ) This supports the assertion that there is no 
structural or chemical difference in these methods of production. 
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d. With regard to claim 1 and 9, in reference to a fullerene with a closed 
basket structure represented by C 2n , Lukich specifies that by fullerene, they 
mean any fullerene having at least one corrannulene ring structure, or a circular 
basket structure, (col 2 line 25-26) It is further taught that the preferable range of 
carbon atoms, n= 30-40, results in a closed cage structure of carbon atoms, (col 
2 line 31-33) As applicant points out in paragraph 2, fullerenes typified by C 6 o 
and C 7 o are disposed in the shape of a spherical basket. It is apparent that the 
structures taught by the instant application and Lukich are equivalent. 

12. With regard to claim 2, which requires that the carbon black be between 20 and 
70 parts by mass, Lukich teaches that between 0 and 95% by weight of the filler, which 
is 30 to 100 parts by weight of the resin, (col 2 line 34-64) 

13. With regard to claim 3 and 4, which require that the fullerenes comprise either 
the soot including fullerenes (raw product) or the residue generated by fullerene 
extraction, Lukich demonstrates an example in which a resin blend is prepared using 
fullerene carbon soot after fullerene removal (corresponding to applicants "residue"). 
(Table 2) 

14. With regard to claim 6, which requires wet silica and a silane coupling agent, 
Lukich teaches an alternative embodiment which additionally contains silica and a silica 
coupling agent (corresponding to applicant's silane, or SiH 4 , coupling agent), (col 8 line 
48-54) 
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15. With regard to claim 7, which requires 10 to 90 parts by mass of filler per 100 
parts of resin, Lukich teaches 30-100 phr (parts per hundred parts of resin), which 
encompasses applicant's range. 

16. Claim 9 and 1 0 require that the rubber member of the tire, could be the tire, the 
tire tread, an under tread, or a side wall. Lukich teaches with a focus on the tire tread, 
however it is clarified that while the focus has been on the tread rubber, the invention is 
not limited to such. This suggests that the teaching could readily apply not only to other 
parts of the tire, but also to other elastomers used in other applications. 

Claim Rejections - 35 USC § 103 

1 7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. Claims 3 and 4 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Lukich etal. (US 5,750,615) 

1 9. Claim 3 and 4 require that the fullerenes are obtained either from the soot 
including fullerenes (raw product) or from the residue left after extraction of fullerenes. 
Lukich teaches an example in which fullerenes extracted from fullerene soot are used in 
a composition, as well as an example in which fullerene soot following extraction is used 
in a composition. This is the two separated components of the raw product. They 
demonstrate that both produce a functional product. Since each component, 
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exclusively, was able to be used to form a composition, it stands to reason that both 
together could also be used to form a composition. In order to save money on a 
processing step, it would be obvious to skip the separation step and use the raw 
product, or applicant's soot, directly. 

20. Claims 1 , 3, 4 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Lukich et al. (US 5,750,615), further in view of Curl et al. (Scientific American 
1991) 

21 . With regard to the limitation in claim 1 and 9 that the fullerenes be produced by a 
combustion method, Lukich teaches that fullerenes may be produced by laser 
evaporation of graphite, (col 5 line 41-42) but specifies that fullerenes may be 
synthesized by methods known in the art or purchased, (col 5 line 60-61) Lukich fails 
to teach specifically the method of combustion for obtaining fullerenes. 

22. Curl et al. teaches that the most convenient way to generate fullerenes is the arc 
method, however a sooting flame will also produce C6o- He outlines that the sooting 
flame (or combustion method) may eventually be the most cost effective method of 
making the material, (p. 59 col 1) From the standpoint of economics, it would be obvious 
to seek the most cost effective method of obtaining a source material, as long as the 
material and its properties remained the same. Fullerene is a highly stable molecule of 
a very particular structure, therefore it would be obvious to obtain fullerene by the most 
cost effective method (sooting flame or combustion). 
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Conclusion 

23. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

24. Maly et al. (US 64761 54), which discloses the use of carbon black in curable 
rubber compounds. In this document, Maly indicates that fullerene may be a 
component of the carbon black, and silica may be included in the composition. This 
document is particularly relevant for the case of (2) a soot including fullerenes 
generated in a process of producing fullerenes obtained by the combustion method and 
(3) a residue generated by extraction of fullerenes from the soot. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Darcy D. LaClair whose telephone number is (571)270- 
5462. The examiner can normally be reached on Monday-Thursday 7:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/563,316 Page 10 

Art Unit: 4171 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ Darcy D. LaClair 

Supervisory Patent Examiner, Art Unit 4171 Examiner 

Art Unit 4171 
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